Valuation of multi-functional land use by commercial investors: A case study on the Amsterdam Zuidas Mega-project by Rodenburg, C.A. et al.
 Tijdschrift voor Economische en Sociale Geografie – 2008, Vol. 99, No. 4, pp. 454–469.
© 2008 by the Royal Dutch Geographical Society KNAG
Published by Blackwell Publishing Ltd., 9600 Garsington Road, Oxford OX4 2DQ, UK and 350 Main Street, Malden, MA 02148, USA
 
Blackwell Publishing Ltd
VALUATION OF MULTI-FUNCTIONAL LAND USE 
BY COMMERCIAL INVESTORS: A CASE STUDY ON 
THE AMSTERDAM ZUIDAS MEGA-PROJECT
 
CAROLINE A. RODENBURG*, PETER NIJKAMP**, HENRI L.F. DE GROOT*** & 
ERIK T. VERHOEF***
 
*
 
Ernst and Young, Real Estate Advisory Services, Antonio Vivaldistraat 150, 1083 HP Amsterdam, 
the Netherlands. E-mail: caroline.rodenburg@nl.ey.com
 
**
 
Corresponding author: Department of Spatial Economics, VU University, De Boelelaan 1105, 1081 HV 
Amsterdam, the Netherlands. E-mail: pnijkamp@feweb.vu.nl
 
***
 
Department of Spatial Economics, VU University, De Boelelaan 1105, 1081 HV Amsterdam, 
the Netherlands. E-mails: hgroot@feweb.vu.nl and everhoef@feweb.vu.nl
 
Received: August 2007; revised January 2008
 
ABSTRACT
The Amsterdam Zuidas area is planned to become a large multi-functional development area with
a mix of offices, dwellings and facilities. As part of a broader empirical investigation, the valuation
of multi-functional land use of this mega-project by a specific class of stakeholders, namely,
commercial investors, is examined in this paper. We are particularly interested in the expected
impact of locational characteristics on urban land rent in the area. The study is based on an
extensive interview questionnaire, in which future development scenarios and spatial externalities
are also investigated. The study reveals that the expectations of investors are driven by a complex
set of factors. Particularly important are accessibility and image. The relative importance of multi-
functionality is found to be modest.
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: Multi-functional land use, location factors, land use, agglomeration
INTRODUCTION
 
Multi-functional land use is gaining increasing
attention as a novel and sustainable planning
approach that aims to simultaneously save urban
space, reduce urban transport demand, and
enhance urban quality and vitality through
a spatial-functional combination of different
urban functions at a relatively high geographi-
cal density (for a general overview see Roden-
burg & Nijkamp 2006). The general principle
can be applied in different degrees and on differ-
ent space and/or time scales, but the concept
is currently often associated with relatively
prestigious urban development projects such as
harbour front developments or brown field
developments. One such application is the
Amsterdam Zuidas Area (Zuidas), a rapidly
developing commercial area in the southern
part of Amsterdam that is located close to
Amsterdam Schiphol Airport, and is cut by the
orbital highway A10. Various operational devel-
opment plans currently exist, which differ in
terms of scale of developments and physical
characteristics, particularly the placement of infra-
structure at the terranean or subterranean level.
The Zuidas is one of the most prestigious
projects in the Netherlands, which may be
characterised as a mega-project in a small world.
The size, complexity, uncertainty and risk
involved with such mega-projects call for a strategic
economic analysis and planning perspective.
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Large-scale urban development projects have
indeed become rather fashionable in many
modern cities (e.g. in Hong Kong, Beijing,
Shanghai, Seoul, Cape Town, St. Paul/Minne-
apolis, Los Angeles, London and Rotterdam).
Urban mega-projects tend to become larger all
the time and may be classified according to
their scale and scope, their functional use, their
financial implications, their network and acces-
sibility character, or their relevance to various
stakeholders involved (see also Rothengatter
2000; Altshuler & Luberoff 2003; Flyvbjerg 
 
et al.
 
2003; Short & Kopp 2005).
Because the associated investments are huge
and long-lived, and social costs as well as bene-
fits may be substantial, it is important to have a
proper insight into the costs and benefits of
alternative development plans before choosing
between them. Especially assessing the benefits
of such alternatives is a great challenge, because
many of the alleged benefits of multi-functional
site development are either unpriced, or hard
to quantify per se, or both. Examples are exter-
nal effects such as productivity improvements
through intensified knowledge spill-overs,
other agglomeration advantages such as labour
market pooling, more attractive environment,
economies of scale in public transport, etc.
Whereas an 
 
ex post
 
 study could try to evaluate
such benefits by identifying their differential
impacts on land rents in the case at hand, an
 
ex ante
 
 assessment – required for the support of
investment decisions – would have to use differ-
ent techniques.
One option would involve an hedonic cross-
sectional analysis of land rents, which however
requires that areas with the intended character-
istics of the alternatives under study already
exist. Both the scale and the nature of the cur-
rent development plans make this problematic
for the Zuidas case. But also more generally for
multi-functional land use projects, the novelty
of the planning concept itself would make it
hard to find sufficient applications to enable
such a revealed preference study. Alternatively,
one could use stated preference methods to
elicit preferences of future users such as firms,
residents and employees working in the area
(see Rodenburg 2005; de Graaff 
 
et al.
 
 2007;
Rodenburg 
 
et al.
 
 2007a, b).
The pros and cons of methods based on
observed behaviour (revealed preference) and
hypothetical behaviour (stated preference) are
well-known. Revealed preference (RP) tech-
niques are based on ‘real world’ data, that is,
choices and decisions that have actually been
made. By relating the data on observed actual
choices to a set of attributes, which are assumed
to influence the choice behaviour, the parame-
ters of such a revealed choice model can be esti-
mated. Stated preference (SP) methods, on the
other hand, do not attempt to place values on
transactions by observing actual trade-offs, but
circumvent the absence of markets for specific
transactions by presenting people with hypo-
thetical situations in which they have the oppor-
tunity to express their willingness-to-pay (WTP)
for the transactions in question. Because SP
methodology is based on hypothetical transac-
tions that reflect market situations, this means
that the development of constructed markets/
situations through the use of questionnaires is
required. There are different methods availa-
ble: contingent ranking, pairwise comparison,
conjoint analysis and the contingent valuation
method (CVM) (Mitchell & Carson 1989;
Hoevenagel 1994). The CVM method – as used
for this analysis – circumvents the absence of
markets for intangible goods by presenting
consumers with hypothetical situations in which
they have the opportunity to make use of the
different facilities in question or to express their
preferences for certain bundles of facilities. The
most widespread approach is that of asking
questions to a relevant group of individuals
through questionnaires that describe a hypo-
thetical market in which transactions can be
traded. The most important reasons for the use
of SP techniques to measure and quantify the
value different groups of actors assign to a
multi-functional urban design are that SP tech-
niques are considered especially useful in the
valuation of such not-yet-existing situations
(e.g. Mitchell & Carson 1989). Since the Zuidas
area will be under construction for the next
decades, we have no data available that can be
considered as representative for the future
situation.
Insightful as it may be, this approach is also
not without difficulties. Given the various biases
that may hamper stated preference research
(Fishbein & Ajzen 1975; Ajzen & Fishbein 1977;
Mitchell & Carson 1989), it is desirable to be
able to cross-check the results against those
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from other analytic methods. For land develop-
ment projects, such a cross-check might be
possible, at least for the valuation of expected
future benefits that would be enjoyed by cur-
rent residents (firms and households) of the
area, and that would therefore somehow be
reflected in their willingness to pay for residing
in the area. Investors in multi-functional land
use projects will have expectations on such
future benefits, on which they make their deci-
sions concerning their development and invest-
ment plans. This paper describes the results of
a study that aims to quantify the investor’s
expectations on the impact of development
characteristics upon willingness-to-pay levels for
locating in the area.
We therefore seek to assess the extent to
which potential commercial investors value
multi-functional land use development
(‘investors’ include both project developers and
institutional investors in land use developments).
More precisely, we are interested in their expec-
tation on the impacts of various characteristics of
the area in general – and of multi-functionality
in particular – upon spatial-economic rents as
these will eventually emerge in the area con-
cerned. To that end, we developed a structured
interview questionnaire for these investors in
which we present variations in locational char-
acteristics of the Amsterdam Zuidas area.
Investors were asked to indicate the expected
influence of these variations on property rents
in the area.
This paper is organised as follows. The fol-
lowing section describes the questionnaire that
we used for the Zuidas project. Next, the statis-
tical analysis of the answers is reviewed in the
third section with an overview of the extent to
which the investors expect locational character-
istics to affect the property rent they could
charge for an imaginary hypothetical new office
building, developed/acquired for a major
Dutch financial institution. The fourth section
describes the investors’ expectations with regard
to the level of property rent in different develop-
ment scenarios for the Amsterdam Zuidas area.
Next, the fifth section considers the influence
of the presence of various other land use
functions, adjacent to, or in the vicinity of, their
property at the Zuidas. The sixth section focuses
on different aspects of multi-functionality in
land use in the area at hand. In the seventh
section, we look for quantitative associations
between the main variables of interest in our
research, while the final section offers some
concluding remarks.
 
THE QUESTIONNAIRE
Structure and content – 
 
We will first describe
the information base for our empirical research.
The data used in our research were obtained
through fully structured personal interviews.
 
1
 
The main reason for having personal interviews
was the fact that personal interviews would
allow us to discuss specific choices made by
respondents in more detail. Since only ten
investors in office space have been active in the
emerging Amsterdam Zuidas area up until now,
and we only wanted to interview investors with
knowledge of and experience in the area, it was
plausible and feasible to have indepth inter-
views with all of them. The sample eventually
included nine out of the ten investors.
 
2
 
 The
disadvantage of such a small sample is clearly that
there are limited possibilities for statistical ana-
lysis of differences between respondents, though
we will attempt this in the seventh section below.
The first part of the questionnaire contained
questions on some general characteristics of
the company concerned, such as its role in the
Zuidas area (project developer or institutional
investor), what kind of property it develops or
owns at the Zuidas and the size, and the share
of Zuidas activities in the company’s total
portfolio.
The second part started with an explanation
of the concept of multi-functional land use, and
an introduction to the hypothetical experi-
ment. In the experiment, interviewees were
asked to imagine a situation in which they
would develop, or acquire, at the Zuidas, a new
head office, of a given size, for one of the major
Dutch financial institutions. The construction
costs as well as the land acquisition price were
to be considered as constant in the different
scenarios to be envisaged. Only locational
characteristics would vary. The unit of measure-
ment for the benefits of a multi-functional design
is the expected level of property rent in different
scenarios. Follow-up questions focus on the
identification of the determinants of property
rent, such as the share of offices, houses, and
facilities in the Zuidas area, the presence of
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different types of adjacent land use functions,
and the influence of different types of firms
renting office space from the investor.
In the final part of the questionnaire, inter-
viewees were asked whether they prefer to
develop office space in a multi-functional area
or on a pure monofunctional office location,
and whether they expect that they can charge
higher rents when a concentration of firms in
the same type of business is present in the area,
or when a mix of firms from different industries
or service sectors is present in the area.
 
Interviewees – 
 
In total, nine investors were
interviewed. Of all respondents, three were
involved in Zuidas projects as project developer,
two as institutional investor, and four as both
project developer and institutional investor.
They had all invested in either offices only
(three) or in a mix of offices, houses and
facilities (six).
The number of square metres that they
develop or own at the Zuidas area differs
strongly. Figure 1 shows the variation in the
number of square metres of offices, housing
and facilities (such as shops, sport facilities, day-
care centres, etc.) that respondents develop or
own in the Zuidas. The average over all
respondents is marked in Figure 1 by the bar.
The share of Zuidas activities in the total port-
folio of investors (in square metres) also differs
considerably over the respondents. Figure 2
shows these shares and also shows the
unweighted average over all respondents
(13.7%), and the weighted average (17.9%)
(the share of aggregate Zuidas activities in the
respondents’ aggregate portfolio). The data
show that, generally, the activities in the Zuidas
Note : In the case of identical amounts, the number of respondents is shown in brackets.
Figure 1. Number of square metres real estate in which respondents are involved at the Zuidas.
Figure 2. Share of Zuidas activities in the total portfolio of respondents (1–9).
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form a modest part of the total activities of the
company.
 
LOCATIONAL CHARACTERISTICS AND 
THE LEVEL OF PROPERTY RENT
 
As a first step, we are interested in the respond-
ents’ perceived importance of different loca-
tional characteristics in determining property
rents at the Zuidas in general, independent of
specific development alternatives. Investors
were therefore asked to indicate the extent to
which they consider specific locational charac-
teristics to affect the rental price (per square
metre) that they could ask for a hypothetical
head office at the Zuidas. Figure 3 shows the
extent to which locational characteristics pre-
sented to the interviewees are considered to
affect the level of property rent at the Zuidas.
The average over all respondents is again
marked in the figure by the bar.
Accessibility by car is considered as the char-
acteristic that most strongly affects the level of
property rent: every investor indicates a score
of 4 or more. This could be an indication that
the high rents at the Zuidas are (partly) the
result of its good accessibility by car. The image
of the area in terms of architecture, quality of
public areas, safety, etc. also strongly affects the
level of property rent. The degree of multi-
functionality (in terms of diversity), on the
other hand, is considered to have less influence.
This implies that the presence of other land use
functions in the area would only play a minor
role in the determination of the level of pro-
perty rent. So the level of property rent in the
area seems to be mainly a result of the combi-
nation of locational characteristics that are not
related to the degree of multi-functionality of
the area. These results are consistent with several
other studies emphasising the importance of
image, accessibility, and quality of real estate.
Note : In the case of identical answers, the number of respondents is shown in brackets.
Figure 3. The effect of locational characteristics on the level of property rent (5-point scale).
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Hough and Kratz (1983) found that distance
from the central business district, distance from
commuting centres, amenities, and quality of
architecture represent the major determinants
of rent for office buildings (at least in the
short-run). Studies by Vandell and Lane (1989)
and Ruimtelijk Planbureau (2005) show a
strong influence of design on rents for office
buildings.
 
EXPECTED PROPERTY RENT IN 
DIFFERENT SCENARIOS FOR THE ZUIDAS
 
The expected land rents in the area under
investigation are a result of future – and thus
uncertain – developments. Our questionnaire
focuses, therefore, in particular on different
existing development scenarios for the Zuidas
area. We will discuss these briefly and then turn
to the investors’ expectations of the implica-
tions for office rents.
 
Expected level of property rent for different
scenarios – 
 
In our empirical investigation, we
distinguish four relevant development sce-
narios: (1) current situation (current building
activities will be finished, after which no further
development of the area will take place); (2)
autonomous development (only those districts
will be developed for which contracts have
already been signed); (3) ‘Dike model’; and (4)
‘Dock model’.
 
3
 
 During the interviews, we briefly
explained the differences between the scenarios
to the investors, and showed the share of differ-
ent land use functions in the Zuidas area as well
as the absolute numbers of square metre floor
space for each of the scenarios (see Table 1).
The figures show that, compared with the
current situation, the relative shares of different
land use functions in the Zuidas area differ
strongly over the scenarios. This is, among
other things, dependent on the design of the
area. By bringing the infrastructure down at the
subterranean level as in the Dock model, possi-
bilities to develop houses increase strongly.
Compared with the current situation, the shares
of offices and facilities decrease in a relative
sense, but in an absolute sense their floor space
increases.
Investors were asked to indicate for which of
these scenarios they expect to be able to ask the
highest rents for the hypothetical head office.
Seven of the respondents expected the Dock
model to be the scenario with the highest level
of property rents, whereas one of the respond-
ents expected this for the Dike model, and one
for autonomous development of the area. None
of the respondents expected the highest level
of property rent in the current situation.
Figure 4 shows the differences in the level of
property rents that respondents expect if it were
to be decided that the Zuidas would be devel-
oped according to the Dike model, the Dock
model, or that the current situation will not
change at all, all compared to the case of ‘auto-
nomous development’.
 
4
 
 The average over all
respondents is again marked in the figure by the
bar. On average, respondents expect slightly
lower property rents for the current situation
and for development of the Dike model, and
higher rents for development of the Dock
model. (The median values are +2% for the
Dock model, and 0% for the current situation
and the Dike model.) Reasons given for the
Table 1. Composition of land use functions in developed land in the different scenarios for the Zuidas.
Zuidas Scenarios Offices Houses Facilities Total
A Current situation 74% 6% 20% 100%
(year of completion: 2005) (435,800 m2) (37,700 m2) (119,960 m2) (593,460 m2)
B Autonomous development 56% 26% 18% 100%
(year of completion: 2010) (696,300 m2) (328,450 m2) (228,680 m2) (1,253,430 m2)
C Dike model 67% 17% 16% 100%
(year of completion: 2015) (1,154,800 m2) (300,000 m2) (281,860 m2) (1,736,660 m2)
D Dock model 49% 37% 14% 100%
(year of completion: 2030) (1,396,500 m2) (1,073,700 m2) (410,380 m2) (2,880,580 m2)
Source : Personal communication with employees of the spatial department of the municipality of Amsterdam.
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lower rents with development of the Dike
model are that the high share of offices will be
at the cost of liveability in the area, which these
respondents expect to have a negative effect on
the level of property rent. With development of
the Dock model, on the other hand, respond-
ents expect that a ‘unique selling point’ will
arise, leading to higher rents compared with
autonomous development of the area.
Although most investors expect the Dock
model to be the scenario with the highest level
of property rents, the large variation in
expected level of property rent indicates that
future prices for office space at the Zuidas are
considered as highly uncertain.
 
Locational characteristics
 
 
 
– 
 
Which are the factors
that make investors believe that a certain
scenario would lead to the highest rents?
Figure 5 shows the importance indicated by
those seven respondents who chose the Dock
model as the best scenario (the answers of the
remaining respondents, who chose other sce-
narios, are largely within the range of answers
in Figure 5).
Image (i.e. the public perception of a loca-
tion) was considered to be the most important
locational characteristic by respondents who
chose the Dock model. The fact that the infra-
structure will be brought underground does
not seem to contribute much to the expecta-
tions with regard to the level of property rent.
Logically, the visibility of office locations is
relatively unimportant: in the Dock model,
most office locations will no longer be visible
from the subterranean highway. Not surpris-
ingly, respondents expect that of the areas to be
developed form an important determinant of
future rents. 
Although it seems that image is the most
important factor affecting the level of property
rent, one should bear in mind that it could very
well be that image may be used more or less as
a summary indicator for all other locational
characteristics together.
 
ADJACENT LAND USE FUNCTIONS AND 
PROPERTY RENT
 
It is well-known from the urban economics
literature that spatial externalities may have a
big impact on urban land rents at a given area.
Besides the shares of the different land use
functions in the Zuidas area, directly adjacent
land use may have an additional substantial
effect on the level of property rent for specific
buildings. We therefore also asked investors
about their expectations with regard to the
influence of different adjacent land use func-
tions on the level of property rent for the hypo-
thetical head office for a prestigious bank that
might be virtually located in the area. To neu-
tralise possible biases from the focus on such a
bank, we repeated in a second the question for
an office building for an alternative firm, to be
chosen by the respondent.
Note : In the case of identical answers, the number of respondents is shown in brackets.
Figure 4. Expected percentage difference in level of property rent compared with autonomous development.
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Situation 1: Head office of a major Dutch
financial institution – 
 
The respondents were
asked to imagine different land use functions
adjacent to the imaginary bank’s head office,
assuming that the scenario ‘autonomous devel-
opment’ would be realised. The different
options were: the development of a city park;
the development of office space; housing; retail;
catering facilities (including hotel accommoda-
tion); services (sport centre, day-care centre, post
office, travel agency, pharmacy, etc.); cultural
facilities; or parking space – all of the same size
(20,000 m
 
2
 
). We furthermore asked them about
the influence on the level of property rent of
a subterranean integration of the bundle of
infrastructure that currently cuts right through
the area.
 
5
 
Figure 6 shows the expected changes in
the level of property rent, compared to the
respondent’s estimate in Figure 4, if one of the
above-mentioned land use functions were to
be realised adjacent to the head office for the
bank. We asked respondents to take into
account all possible effects that might arise from
the presence of the other land use function.
For many of the land use functions, the aver-
age expected changes in the level of property
rent are around zero or slightly negative, and
many of the individual investors’ answers
ranged between about 
 
−
 
10 and +10%. The most
striking exceptions are subterranean infrastruc-
ture, catering facilities and parking space.
Bringing the infrastructure down to the subter-
ranean level is considered to have a positive
influence on the level of property rent by all
respondents. The decrease in noise nuisance
and the creation of a relatively quiet area seem
to more than compensate for the loss stemming
from reduced visibility. The average scores for
parking space and catering facilities are strongly
influenced by the two scores of 
 
−
 
50%. The
median values appear to be 0% and 
 
−
 
2.5%,
respectively.
 
6
 
During the interviews, other characteristics of
a location that would influence the level of
property rent also came to the fore. Examples
are the presence of a lower level secondary
school (decrease in rent by 15%); the presence
of appealing ‘labels’, such as Sotheby’s, Court
of Justice, Exhibition Centre RAI, etc. (increase
Note : In the case of identical answers, the number of respondents is shown in brackets.
Figure 5. Importance of different locational characteristics in the choice for the Dock model (5-point scale).
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in rent by 15%); a decrease in accessibility
(decrease in rent by 15%); the presence of
high-end hotels, with work suites and short-stay
apartments (increase in rent by 5%); guaranteed
safety in the area (increase in rent by 10%); and
the presence of high-quality public spaces
(increase in rent by 7%). Studies on the impact
of crime control on property value indicate a
similar tendency as the expectations of investors
with regard to the influence of safety on prop-
erty rent. These studies found that, at least for
residential housing, property values in an area
with a low crime rate are statistically signifi-
cantly higher compared to property values in
areas with higher crime rates (Little 1976;
Smith 1978; Thaler 1978).
The effects of directly adjacent land use func-
tions on level of property rent, as presented
above, are a combination of expected positive
and negative effects which may have different
distance-decay gradients. We therefore also
asked investors to indicate the expected
changes in level of property rent if other land
use functions were not realised directly adjacent
to the head office for the major Dutch financial
institution, but nearby, at such a distance that
they would not be bothered by possible negative
external effects. Figure 7 shows the expected
changes in property rent.
On average, positive effects are now expected
from the presence of each land use function.
The results indicate that for several land use
functions, the expected negative external
effects of these land use functions located
directly adjacent are substantial, but diminish
rapidly with distance. The largest positive influ-
ence is expected from the presence of catering
and retail facilities in the vicinity.
Comparing Figures 6 and 7, we can conclude
that investors do see the positive effects of a mix
of land use functions in terms of level of prop-
erty rents, but seem to prefer to have their prop-
erty located adjacent to other office buildings,
rather than to another land use function. If
their property cannot be located adjacent to
other office buildings, investors prefer to be
sited adjacent to a city park or to retail facilities.
 
Situation 2: Head office of firm from another
branch of industry – 
 
We next investigate – by
means of a complementary sensitivity analysis –
to what extent the previous results are driven by
our choice to confront respondents with a bank
as the occupant of the new office building.
Figure 8 shows the average expected change in
the level of property rent for the building if it
were to be a head office for different branches
of industry.
Only law firms show – on average – a higher
expected willingness to pay rents than a bank,
but only slightly so. Our prior guess that a bank
would be an attractive client for a developer was
thus confirmed. Each respondent expected that
both design and counselling service centres and
Note : In the case of identical answers, the number of respondents is shown in brackets.
Figure 6. Influence of adjacent land use functions on the level of property rent (expressed as a percentage change with
the possibility of nuisance).
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ICT companies are willing to pay lower rents
than financial institutions. No explicit explana-
tions were given for these scores, apart from
general arguments such as the character of
the industry, and uncertainty about market
developments.
The answers from individual respondents
showed which type of firm they expected to be
willing to pay the highest level of property rent.
The respondents were then asked to answer the
question underlying Figure 7 once more, but
this time for their selected type of firm. The
respondents answered unanimously that there
was no need to answer the question again, since
the expected influence of adjacent land use
functions on level of property rent for their
selected type of firm would be identical to their
expectations for a financial institution.
We can conclude that investors expect that
the most interesting tenants, in terms of max-
imising their benefits from property rents, are
head offices of financial institutions, law firms,
or the management of industrial firms. The
influence of the presence of adjacent land use
functions on the level of property rent turns out
to be similar for different types of firms. This
Note : In the case of identical answers, the number of respondents is shown in brackets.
Figure 7. Influence of adjacent land use functions on the level of property rent (expressed as a percentage change without
the possibility of nuisance).
Note : In the case of identical answers, the number of respondents is shown in brackets.
Figure 8. Expected change in level of property rent for tenants from different branches of industry compared with a bank.
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means that important choices in the design of
a multi-functional area can often be made
before knowing exactly what type of firm would
be located in which building.
 
PREFERENCES FOR PROPERTY IN A 
MULTI-FUNCTIONAL AREA
 
So far, we addressed mainly the behaviour of
commercial investors, without explicit consid-
eration of multi-functional land use. The final
part of our empirical investigation aims now to
identify which aspects of multi-functionality are
most relevant to the investors concerned.
First we addressed diversity in land use func-
tions, and we presented the following choice to
the respondents: would they prefer the devel-
opment or ownership of an office building in:
(1) an area with a mix of offices, houses, and
facilities; or (2) in an area with exclusively office
buildings? They were asked to answer the ques-
tion in general, thus no longer in the context
of its influence on level of property rent for the
head office for a Dutch financial institution.
Seven respondents indicated that they pre-
ferred the development or ownership of an
office building in a mixed-use area, whereas
the remaining two respondents indicated no
specific preference for one of the two cases.
Figure 9 next shows the importance that
respondents attach to specific possible reasons
for choosing the mixed-use area. They all con-
sider safety as an important element: a mix of
land use functions will ensure liveliness in the
area also after office hours. They furthermore
expect that in a mixed-use area it would be
easier to find tenants for their property, due to
the better image of the area compared to an area
with exclusively office buildings. Here again, we
find a correlation between safety, liveliness,
image, and degree of multi-functionality. In the
fifth section, we found that investors expect an
increase in the level of property rent when
certain other land use functions are located in
the vicinity of their property. This is confirmed
by the importance they attach to ‘higher rents
compared with a monofunctional area’ in
Figure 9. Of course, other considerations such
as (development) costs of a mixed-use area will
also be important in the final decision concern-
ing whether or not to invest in such an area.
Two specific advantages that were recognised
by the two respondents choosing the area with
exclusively office buildings are (1) that the
development and negotiation processes are less
complicated than with mixed-use areas; and
(2) that there might be fewer obligations to
participate in public-private partnerships.
Next, we asked whether the composition of
the firm population at the Zuidas matters for
the valuation of multi-functionality. Specifically,
we asked respondents which design for the
Zuidas area they believe would maximise the
rents paid for the head office of the financial
institution that they developed/acquired.
Would this be a concentration of firms from the
same industry in the Zuidas area, or a mix of
firms from different branches of industry? Six
Note : In the case of identical answers, the number of respondents is shown in brackets.
Figure 9. Determinants of choice for multi-functionally-designed area (5-point scale).
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respondents answered that they would prefer a
concentration of firms from the same industry,
whereas three would prefer a mix of firms from
different branches of industry.
Respondents who prefer a concentration of
similar firms indicated that they expect that it
would lead to a better image of the area, which
would be expressed in terms of higher rents.
Agglomeration economies, which could be
obtained by tenants as a result of knowledge
and labour market spillovers, were considered
much less important. This is in accordance with
the results of the analysis of companies located
at the Zuidas (Rodenburg 
 
et al.
 
 2007a). The
remaining three respondents who preferred a
mix of firms from different branches of industry
attached equal importance to: (1) possibilities
for firms to obtain agglomeration economies;
(2) a better image of the area (expressed in
higher rents); and (3) possibilities for risk
dispersion, due to the fact that, with a mix of
different firms, they are less dependent on market
developments in a particular industry. They
indicated these three reasons to be important
in their choice for a mix of different types of
firms.
 
EVALUATION OF MULTI-FUNCTIONALITY 
BY DIFFERENT TYPES OF INVESTORS
 
Because our data set is small (nine respond-
ents), it is difficult to perform an indepth
statistical analysis. Nevertheless, we constructed
a conventional correlation matrix that shows
associations between various variables charac-
terising the respondents and their answers (see
Table 2).
This matrix will only be used to give a rough
and indicative idea of either positive or negative
associations between variables.
Table 2 reveals that investors with a large
share of Zuidas activities in their total portfolio
expect a lower level of property rent for both
the Dock and the Dike model, compared with
autonomous development of the area, than do
other investors. We can think of different pos-
sible reasons. First, it could be a result of inves-
tors’ possible current disappointing experience
with the rents they were able to ask for property
that has already been developed/acquired at
the Zuidas. Investors that have a smaller share
of Zuidas activities in their total portfolio may
(still) have more optimistic expectations.
Second, investors with a large share of Zuidas
activities in their total portfolio might express
pessimism in order to slow down the develop-
ment of the Zuidas, and thus to keep their
(strong) position. We could, however, not find
convincing proof for such strategic behaviour.
For example, no statistically significant associa-
tions between the number of square metres that
the investor develops at the Zuidas, the share
of Zuidas activities in his total portfolio, and
possible preferences for development of the
Dock model were found.
When we focus on investors who expect the
Dock model to be the scenario with the highest
level of property rent, we find that they are the
ones who prefer the development of property
in a mixed-use area. The latter is confirmed by
the fact that investors who prefer the develop-
ment of property in a mixed-use area expect an
increase in the level of property rent with the
development of the Dock model.
We are also interested in associations
between image and multi-functionality. Table 2
shows that investors who attribute a greater
influence to the role of image in their choice
of the scenario with the highest expected level
of property rent, are investors who currently
develop the whole mix of offices, houses, and
facilities, and develop a large total number of
square metres at the Zuidas. This would suggest
that investors expect that diversity in land use
functions contributes to a positive image of the
area, and thus to the level of property rent.
Since we did not explicitly ask investors for a
definition of ‘image’, no further conclusions
can be drawn about elements that would con-
tribute to a positive image. It might very well be
that image is considered as an overall judgment
of the area that includes all the other locational
characteristics we presented in the fourth sec-
tion, but we found no statistically significant
associations between these variables.
Another variable that could offer informa-
tion about the reasoning of investors with
regard to investment in multi-functionally-
designed areas is their opinion about the impor-
tance of diversity of users in the area, as
described in the sixth section. Table 2 shows
that investors who prefer a mix of different
types of firms consider diversity in land use
functions to more strongly positively affect the
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Table 2.
 
Correlation matrix for interview items.
 
Amount 
of office 
space 
(m
 
2
 
)
Preferred 
scenario
Total 
invest-
ment in 
Zuidas 
(m
 
2
 
)
Share 
Zuidas 
in total 
portfolio 
(m
 
2
 
)
Rent in 
current 
situation
Rent 
in 
Dike
Rent 
in 
Dock
Extent to 
which 
multifunct 
determines 
rent level
Importance 
of image 
in choice 
of scenario
Prefer 
mixed land 
use over 
concentration 
of offices
Prefer 
mix of 
companies 
over 
concentration
Number of land 
use functions to 
develop
0.673** 0.189 0.797** 0.382
 
−
 
0.175
 
−
 
0.137
 
−
 
0.330 0.575 0.756**
 
−
 
0.189 0.000
0.047 0.626 0.010 0.310 0.652 0.725 0.386 0.105 0.018 0.626 1.000
Amount of office 
space (m
 
2
 
)
−0.004 0.922*** 0.314 0.017 −0.276 −0.474 0.381 0.491 0.004 0.047
0.991 0.000 0.410 0.965 0.472 0.197 0.312 0.180 0.991 0.905
Preferred scenario1  −0.021 −0.563 −0.450 0.436 0.585* −0.031 0.357 1.000*** −0.189
0.958 0.114 0.224 0.241 0.098 0.937 0.345 0.000 0.626
Total investment 
in Zuidas (m2)
0.471 0.087 −0.188 −0.417 0.523 0.593* 0.021 0.158
0.201 0.825 0.627 0.264 0.148 0.092 0.958 0.685
Zuidas share in 
total portfolio (m2)
0.635* −0.630* −0.676** 0.775** 0.363 0.563 0.724**
0.066 0.069 0.046 0.014 0.337 0.114 0.027
Rent in current 
situation2
−0.255 −0.317 0.236 −0.053 0.450 0.595*
0.508 0.406 0.541 0.892 0.224 0.091
Rent in Dike2 0.599* −0.594* −0.113 −0.436 −0.371
 0.088 0.092 0.773 0.241 0.326
Rent in Dock2 −0.336 −0.450 −0.585* −0.416
 0.377 0.224 0.098 0.266
Extent to which 
multi-functionality 
determines rent level
0.528 
0.144
0.031 
0.937
0.658* 
0.054
Importance of image
in choice of scenario
 −0.357 
0.345
0.378 
0.316
Prefer mixed land use
over concentration 
of offices
 0.189 
0.626
Notes : 1 Preferred scenario refers to preference for current situation, autonomous development, Dike model or Dock model, in terms of expectations with
regard to highest level of property rent; 2 Expected rent level relative to autonomous development of the area; The table shows the Pearson correlation
between pairs of variables. The p-values are shown in each second row. *, ** and *** denote significance at the 10%, 5%, and 1% level, respectively, (two-
sided t -test).
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level of property rent than investors who prefer
a concentration of similar types of firms. The
first group might expect diversity in land use
functions to attract different types of firms,
which may explain the finding that the share of
Zuidas activities in their total portfolio is larger
than that of investors who prefer a concentra-
tion of similar types of firms. In general, inves-
tors who have a large share of Zuidas activities
in their total portfolio expect the degree of
multi-functionality (in terms of diversity of land
use functions) to relatively strongly affect the
level of property rent.
The findings from the quantitative analysis
above reveal that there is statistical support for
our expectations about possible associations
between different variables. The development
of offices appears the most important pull
factor to invest in the Zuidas. The development
of other land use functions seems to be derived
from this decision. These functions positively
contribute to the image of the area, which is
considered to be an important determinant for
the level of property rent.
Table 2 reveals no strong correlations
between image and other locational character-
istics. It is thus still not possible to fully under-
stand what investors mean by ‘image’. Since
image is considered important in their decision
to invest in multi-functional land use projects,
further research into how investors define this
concept is needed for a better understanding
of investment decisions in multi-functional land
use projects. What we did learn is that multi-
functionality in terms of the presence of differ-
ent land use functions and different types of
users does influence the indicated expectations
of investors with regard to level of property rent.
CONCLUSIONS
The analysis of investors in assessing the bene-
fits of multi-functional land use is important,
since they are among the first who have to
express interest in a multi-functional land use
project, and are, thus, crucial in the decision-
making process. Our analysis reveals that the
attractiveness for investors of the Zuidas area in
general, and the Dock model in particular,
seems to be mainly the result of a combination
of traditional locational characteristics. The
relative importance of multi-functionality is
modest. Nevertheless, this does not mean that
investors do not recognise the positive effects of
a multi-functional design. They do attach value
to the presence of other land use functions, but
rather in close vicinity than directly adjacent to
their property. If it is not possible for investors
to have their property surrounded by office
buildings, a city park or retail facilities are
the most preferred land use functions to be
adjacent to.
The type of tenant of an office building
turned out to affect the level of property rent
to a stronger degree than variations in directly
adjacent land use functions. Investors expect
that the highest-rent tenants are head offices of
financial institutions, law firms, and the man-
agement of industrial firms. The attraction of
such companies to the area could then lead to
a concentration of similar types of firms, a con-
clusion that corresponds with their answers that
such a concentration is preferred to a mix of
different types of firms. However, the relative
importance that investors expect companies to
attach to the presence of similar types of firms
is larger than the companies indicated them-
selves (see Rodenburg et al. 2007a). This could
result in an overestimation by investors of
possibilities to increase property rents, based on
their expectations with regard to localisation
economies as enjoyed by companies. The influ-
ence that investors expect different types of
tenants to attach to the presence of adjacent
land use functions turns out to be similar. This
implies that a multi-functional design of an area
would not necessarily lead to specific types of
firms establishing in that area.
We found several indications that investors
attribute a better image to a multi-functional
design, which they expect to lead to an increase
in attractiveness of the area for tenants. It is thus
not surprising that expectations of investors
with regard to the profitability of developing or
acquiring property in a multi-functional versus
a monofunctional area revealed a preference
for multi-functional areas. Investors are, how-
ever, hesitant to participate in the development
of property in such an area, due to the complex
and time-consuming decision-making process.
It would be interesting for facilitators of multi-
functional land use projects (often govern-
ments) to look for possibilities to accommodate
this concern. One should bear in mind, however,
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that solving these problems does not necessarily
justify the development of multi-functionally-
designed areas, since it does not yet say anything
about the social desirability of such investments.
If the development process of multi-functional
land use projects can be optimised, it will
obviously become more attractive for investors
and, thus, more profitable to develop property
in multi-functionally-designed areas. This cor-
responds with the finding that investors prefer
the ownership of property in multi-functional
areas to the ownership of property in areas with
office buildings only. This finding is based not
so much on expectations with regard to the
maximisation of the level of property rent, but
more so on expectations with regard to mini-
mising the effort to find tenants and, thus, the
risk of having vacant buildings. Since it is rea-
sonable to assume that, in the long run, an
increase in the level of property rent and
a decrease in efforts to find tenants are corre-
lated, they will both lead to an increase in
revenues for investors.
Acknowledgements
The authors are grateful to two anonymous reviewers
and the editor for constructive comments and
suggestions. The usual disclaimer applies. Caroline
Rodenburg gratefully acknowledges financial sup-
port from Habiforum (programme on Multiple and
Intensive Land Use).
Notes
1. Full English and Dutch versions of the question-
naire are available upon request from the authors.
2. The list of all current investors in office space in
the Zuidas area was provided by the Zuidas Project
Office. Since nine out of ten companies were will-
ing to participate in the research, we can consider
the results of the analysis as representative for
companies currently investing in office space in
the Zuidas area.
3. Rodenburg (2005) describes these final two
scenarios in more detail. In brief: the Dock
alternative puts all infrastructure (road and rail)
underground over a length of 1.2 kilometres, pro-
viding a huge extra amount of available building
space. A mix of offices, houses and facilities will
be realised here. In the Dike alternative, all transit
traffic will be guided on an elevated dike infra-
structure of 170 metres wide. Houses and offices
would be constructed alongside the dike.
4. Autonomous development has been chosen as a
benchmark, since property construction planned
in this scenario also forms part of the develop-
ment plans for the other scenarios.
5. One of the respondents pointed out that it is not
so much the level of property rent that is impor-
tant in investment decisions, but rather the risk
of vacancies. We expect, nevertheless, that the
rankings would be similar for risk of vacancies and
rents, since we expect a rather strong correlation
between the influence of adjacent land use func-
tions on the level of property rent and their influ-
ence on the risk of vacancy. The stronger the
negative image of adjacent land use functions is
the fewer companies will be willing to rent the
adjacent building, even when the level of property
rent is relatively low.
6. The median values of the other characteristics are
+5% for subterranean infrastructure −5% for
houses, and 0% for the other characteristics.
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